The concept of 'open innovation' has received a considerable amount of coverage within the academic literature and beyond. Much of this seems to have been without much critical analysis of the evidence. In this paper, we show how Chesbrough creates a false dichotomy by arguing that open innovation is the only alternative to a closed innovation model. We systematically examine the six principles of the open innovation concept and show how the Open Innovation paradigm has created a partial perception by describing something which is undoubtedly true in itself (the limitations of closed innovation principles), but false in conveying the wrong impression that firms today follow these principles. We hope that our examination and scrutiny of the 'open innovation' concept contributes to the debate on innovation management and helps enrich our understanding.
Introduction
While Chesbrough ( , 2006 partly acknowledges the rich source of antecedents to the 'open innovation paradigm', there may be many scholars of R&D management and innovation management who would argue that this paradigm represents little more than the repackaging and representation of concepts and findings presented over the past forty years within the literature on innovation management. In short, it is old wine in new bottles. Within the field of R&D management it is the pioneering work of Alan Pearson and Derek Ball more than 30 years ago that has done so much to develop thinking in this area (cf. Pearson et al., 1979; Griffiths and Pearson, 1973) . With regards to innovation management, the network model of innovation, advocated by Rothwell and Zegveld (1985) more than 20 years ago, emphasised the need for external linkages within the innovation process. In 1959, Carter and Williams found that a key characteristic of technically-progressive firms was the quality of incoming information. Indeed, Thomas Allen's work on "gatekeepers" in the 1960s also showed the importance of good external linkages in acquiring information and knowledge from outside the organisation (Allen, 1969 ). SPRU's Project SAPPHO (1974) also confirmed the need for high quality external linkages in successful innovation. Hence, since the past few decades, firms have been facing the challenge of working beyond their boundaries. In addition, previous research has shown that industrial companies that conduct their own R&D are better able to access externally available information (e.g. Tilton, 1971; Allen, 1977 , Mowery, 1983 Cohen and Levinthal, 1989) . So, R&D departments have long recognised the importance of information and knowledge beyond their own organisations. Moreover, substantial efforts have been undertaken to improve the ability of firms to acquire external knowledge. For example, firms have spent large sums of money addressing issues such as the not-invented-here syndrome (NIH), scanning and networking, and absorptive capacity. Furthermore, 16 years ago, Rothwell (1992) presented the case for a 5th generation model of R&D management, where he emphasised the need for increased external focus utilising information technologies. Obviously, the need for firms to adopt a more outward-looking focus to their R&D, technology management and NPD has been repeatedly stressed by many authors. Significantly, Tidd (1993) explained how an open and connected model of innovation facilitates the development of products and services that cross traditional technological and market boundaries in the home automotion industry. Furthermore, related research has examined specific issues with respect to increasing collaborations amongst firms. For example, Hoecht and Trott (1999) discussed the problems of information leakage with respect to open and closed sytems of technology acquisition. It is hardly surprising then that some within the field raised their eyebrows at the suggestion that innovation needs to adopt a new paradigm, one that is 'open' rather than closed. Table 1 summarises the wide publicity enjoyed by the open innovation concept, within the innovation management literature. It also presents a thematic analysis of papers and books that cite the term 'open innovation'. Chesbrough ( , 2003b presents six notions that lie behind the so called closed model of innovation (see Table 2 ). The problem here is that he uses a straw man argument, which misrepresents the true position of innovation management today. Creating this fallacy about 'closed innovation' systems makes it is easy to refute and demolish it (as he does), which is what should happen if it were at all true. However, it is not, and certainly not within enlightened firms. Indeed, it is so misleading and inaccurate as to be offensive to the progressive firms who Table 1 . A summary of the widespread adoption of the 'open innovation' notion (grouped into the themes found in the existing literature).
Themes References
The Notion of Open Innovation Chesbrough ( , 2003b Chesbrough ( , 2003c Chesbrough ( , 2004 Chesbrough ( , 2006a Chesbrough ( , 2006b have studied R&D management and invested large sums of money in their own R&D processes. Given this historical backdrop, the next section examines the so called principles of the so called closed model of innovation against the established innovation management literature.
An Examination of the Evidence of the Closed Innovation Principles
The smart people in our field work for us
The notion of the 'old' closed model of innovation, based on the premise that firms employed all the smart people, is misguided. As far back as 1919, the UK chemical industry was very aware that German chemical firms were extremely advanced in industrial R&D, as the following excerpt from a contemporary document shows:
One of the most striking features in the works visited is the application in the broadest sense of science to chemical industry. This is naturally very prominent in the triumvirate of the Bayer, Farbwerke To profit from R&D, we must discover, develop, produce and ship it ourselves.
External R&D can create significant value; internal R&D is needed to claim some portion of that value. iii If we discover it ourselves, we will get it to market first.
We don't have to originate the research in order to profit from it. iv If we are the first to commercialize an innovation, we will win.
Building a better business model is better than getting to market first. v If we create the most and best ideas in the industry, we will win.
If we make the best use of internal and external ideas, we will win. vi We should control our intellectual property (IP) so that our competitors do not profit from our ideas.
We should profit from others' use of our IP, and we should buy others' IP whenever it advances our own business model.
Source: Chesbrough (2003).
Hoechst and the BASF, but it is equally noticeable in many of the smaller undertakings. The lavish and apparently unstinted monetary outlay on laboratories, libraries and technical staff implies implicit confidence on the part of the leaders of the industry in the ability to repay with interest heavy initial expenditure.
( ABCM, 1919) In the early 1960s, Thomas Allen identified that there was much technology and expertise beyond the boundary of the firm (Allen and Cohen, 1969) . His work identified and popularized the role of the gatekeeper -that is, someone who was able to help link scientists within the firm to groups of scientists outside the firm so they could exchange knowledge and information thus improving the performance of R&D research groups. Michael Tushman added to this body of work by exploring the wider notion of boundary spanners, or individuals (not just within an R&D setting) who collect and exchange knowledge and information on behalf of the firm (Tushman, 1977) . These significant bodies of work are conveniently overlooked in order to strengthen the first principle of the closed innovation model.
The innovation literature for many years has emphasized interaction. Indeed, innovation has been described as an information-creation process that arises out of social interaction. In effect, the firm provides a structure within which the creative process is located (Nonaka and Kenney, 1991) . It is these interactions that provide the opportunity for thoughts, potential ideas and views to be shared and exchanged. This view is supported by a study of Japanese firms (Nonaka, 1991) where the creation of new knowledge within an organization depends on tapping into the tacit and often highly subjective insights, intuitions and hunches of individual employees and making those insights available for testing and use by the organization as a whole. This implies that certain knowledge and skills, embodied in the term 'knowhow', are not easily understood and even less easily communicated. This would suggest that one may have to be practicing in the same area or related areas in order to gain access to this knowledge. Cohen and Levinthal (1990) refer to this condition as 'lockout', suggesting that failure to invest in research and technology will limit the ability of an organization to capture technological opportunities: 'once off the technological escalator it is difficult to get back on'.
So, the available literature informs us that R&D managers have recognized for over 100 years that not all knowledge and expertise resides within their firm. Moreover, for the past fifty years, R&D managers have been exploring how best to exploit knowledge beyond the firm.
To profit from R&D, we must discover, develop and ship it ourselves
Technology partnerships between (and in some cases, among) organizations have been rising rapidly since the 1970s. From 1976 to 1987, the annual number of new joint ventures rose six-fold; by 1987, three-quarters of these were in hightechnology industries (Faulkner, 1995; Kaufman et al., 2000; Lewis, 1990) . As the costs (including risk associated with R&D efforts) continued to increase, no company could remain a 'technology island' and stay competitive. Vyas et al. (1995) suggested that we were witnessing the fall of the 'go it alone' strategy and the rise of the octopus strategy. This was recognition that businesses were slowly beginning to broaden their view of their business environment from the traditional 'go-italone' perspective of individual firms competing against each other. The formation of strategic alliances meant that strategic power now resides in sets of firms acting together. The development of cell phones, treatments for viruses such as AIDS, aircraft manufacture and motor cars are all dominated by global competitive battles between groups of firms. The success of the European Airbus strategic alliance is a case in point. Formed in 1969 as a joint venture between the German firm MBB and the French firm Aerospatiale, it was later joined by CASA of Spain and British Aerospace of the United Kingdom. The Airbus A300 range of civilian aircrafts achieved great success in the 1990s, securing large orders for aircraft ahead of its major rival Boeing.
Further evidence that cooperation and alliances between firms is nothing new is illustrated by the wide types of alliances that exist. Moreover, they can involve a customer, a supplier or even a competitor (Chan and Heide, 1993) . The literature has identified at least eight generic types of strategic alliance (Bleeke and Ernst, 720 P. Trott & D. Hartmann (2001), Chan and Heide (1993) , Harney (2001) , Budden (2003). 1993; Gulati, 1995; Faulkner, 1995; Conway and Stewart, 1998) : licensing, supplier relations, outsourcing, joint venture, collaboration (non-joint ventures), R&D consortia, industry clusters, and innovation networks. In addition, the notion within the 'closed innovation' model that firms have been undertaking all the activities themselves, including discovering, manufacturing and distributing, is misleading as Table 3 clearly illustrates.
Finally, the open innovation concept seems to overlook all the research on technology transfer and absorptive capacity, which emphasizes the need to focus efforts not just on accessing technology, but also on R&D, so that the firm can benefit from technology developed outside the organization (Cohen and Levinthal, 1989; Trott and Cordey-Hayes, 1993) .
One of the more challenging issues for R&D managers is when to outsource R&D activities due to the inherent risk of giving away critical core competencies to others.
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If we discover it ourselves, we will get it to market first
The industrial R&D landscape is full of evidence that contradicts this third principle of the closed innovation model. For example, Corning is unique among major corporations in deriving the majority of its turnover from joint ventures and alliances. The company has a long and impressive heritage: as a specialist glass manufacturer, it had its own R&D laboratory as far back as 1908. In the 1930s, it began combining its R&D with other firms in other industries, giving it access to a wide variety of growth markets. An alliance with PPG gave it access to the flat glass building market; an alliance with Owens provided access to the glass fibres market and an alliance with Dow Chemicals provided it with an opportunity to enter the silicon products market. Corning now has a network of strategic alliances based on a range of different technologies. These technology alliances deliver revenue in excess of its own turnover. Conversely Xerox', Palo Alto laboratories in Silicon Valley were responsible for a number of breakthrough technologies including the graphical-user-interface technology that later became incorporated into the mouse we use today. Yet, clearly Xerox was unable to profit from this technology.
R&D activities have changed dramatically since 1950. The past 20 years have witnessed enormous changes in the way companies manage their technological resources and in particular, their research and development. There are numerous factors that have contributed to these changes. Rothwell and Zegveld (1985) identify three important factors:
• Technology explosion. An estimated 90 per cent of our present technical knowledge has been generated during the last 55 years.
• Shortening of the technology cycle. The technology cycle includes scientific and technological developments prior to the traditional product life cycle. These cycles have been slowly shortening, forcing companies to focus their efforts on product development. For example, the market life of high volume production cars has decreased from approximately 10 years in the 1960s to approximately six years in the 1990s. In some cases, a particular model may be restyled after only three years.
• Globalisation of technology. Countries in the Pacific Rim have demonstrated an ability to acquire and incorporate technology into new products. This has resulted in a substantial increase in technology transfer in the form of licensing and strategic alliances.
The effect of these macro-factors was a shift in emphasis within industrial R&D from an internal to an external focus. In a study of firms in Sweden, Japan and the United States, Granstrand et al. (1992) revealed that the external acquisition of technology was the most prominent technology management issue in multi-technology 722 P. Trott & D. Hartmann corporations. Traditionally, R&D management, particularly in Western technologybased companies, has been the management of internal R&D. It could be argued that one of the most noticeable features of Japanese companies since the Second World War has been their ability to successfully acquire and utilise technology from other companies around the world. Granstrand et al. (1992) suggest that the external acquisition of technology exposes technology managers to new responsibilities. Although this implies that acquiring technology from outside the organization is something new, this is clearly not the case, as the long history of licensing agreements shows. However, the importance now placed on technology acquisition by technology-based companies reveals a departure from a focus on internal R&D and an acknowledgement that internal R&D is now only one of many technology development options available. The technology base of a company is viewed as an asset; it represents the technological capability of that company. The different acquisition strategies available involve varying degrees of organizational and managerial integration. For example, internal R&D is viewed as the most integrated technology-acquisition strategy, with technology scanning the least integrated strategy. Technology scanning is rather narrowly defined by Granstrand et al. (1992) as both illegal and legal forms of acquiring technological know-how from outside.
The classification of technology-acquisition strategies offered by Granstrand et al. (1992) provides an illustration of the numerous ways of acquiring external technology. Other classifications can be found in the technology transfer literature: Auster (1987) ; Chesnais (1988) ; Hagedoorn (1990) ; Lefever (1992) .
It is necessary to counsel caution here, for there are clear potential financial benefits from being the owner of the proprietary technology and having secure intellectual property protection. For example, Pilkington developed the float glass manufacturing process and then licensed it to every glass manufacturer in the world.
If we are the first to commercialize an innovation, we will win Table 4 illustrates the wide range of industries that bear witness to the evidence that being first to market does not ensure victory. The innovation policy pursued by a firm cuts a wide path across functions such as manufacturing, finance, marketing, R&D and personnel, hence the importance attached to its consideration. The four broad innovation strategies commonly found in technology-intensive firms (Freeman, 1982; Maidique and Patch, 1988) are discussed below. These are not mutually exclusive or collectively exhaustive. A wide spectrum of other strategies is logically possible; indeed, very often a firm adopts a balanced portfolio approach with a range of products. Nonetheless, the key point here is that firms recognize that innovation success involves more than simply being first to commercialise a technology. Google (2000) The pioneer was overhauled by the late entrant that developed a superior algorithm, facilitating more accurate searches.
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Source: Trott (2008).
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Leader/offensive
The strategy here centres on the advantages to be gained from a monopoly, in this case a monopoly of the technology. The aim is to try to ensure that the product is launched into the market before the competition. This should enable the company either to adopt a price-skimming policy, or to adopt a penetration policy based on gaining a high market share. Such a strategy demands a significant R&D activity and is usually accompanied by substantial marketing resources to enable the company to promote the new product.
Fast follower/defensive
This strategy also requires a substantial technology base so that the company may develop improved versions of the original, in terms of lower cost, different design, additional features, etc. The company needs to be agile in manufacturing, design and development and marketing. This will enable it to respond quickly to those companies that are first into the market. Without any in-house R&D, their response would have been much slower, as this would have involved substantially more learning and understanding of the technology.
Cost minimisation/imitative
This strategy is based on being a low-cost producer and success is dependent on achieving economies of scale in manufacture. The company requires exceptional skills and capabilities in production and process engineering. This is clearly similar to the defensive strategy, in that it involves following another company, except that the technology base is not usually as well developed as for the above two strategies. Technology is often licensed from other companies. This is a strategy that has been employed very effectively by the rapidly developing Asian economies. With lower labour costs, these economies have offered companies the opportunity to imitate existing products at lower prices, helping them enter and gain a foothold in a market, e.g. footwear or electronics. From this position, it is then possible to incorporate design improvements to existing products (Hobday et al., 2004) .
Market segmentation specialist/traditional
This strategy is based on meeting the precise requirements of a particular market segment or niche. Large-scale manufacture is not usually required and the products tend to be characterised by few product changes. They are often referred to as traditional products. Indeed, some companies promote their products by stressing the absence of any change, e.g. Scottish whisky manufacturers.
Significantly, there are additional advantages to being first to market, such as building a scientific and innovation reputation. Sony, for example, has not always maximised revenue from its innovations (Betamax technology), but has nonetheless developed an enviable position for its technology.
If we create the most and best ideas in the industry, we will win
Once again a tired old argument has been put up so that it can be demolished. This principle seems to be based on the old idea that more R&D is better, whereas firms such as 3M and Pilkington know all too well that increased R&D expenditure without the corresponding link to new products leads to serious questions from your shareholders. In particular, investors rightly want to know what is happening to all the money that is being poured into research and technology. Hence, it is the ability to capture ideas from R&D and convert these into products and services that people want to buy that is more significant than idea-generation. President Kennedy's special address to the US Congress in 1961, in which he spoke of 'putting a man on the moon before the decade was out', captured the popular opinion of that time. Many believed anything was possible with sufficient investment in technology development. This notion helps to explain one of the major areas of difficulty with R&D. Traditionally, it was viewed as a linear process, moving from research to engineering and then manufacture. That R&D was viewed as an overhead item was reinforced by Kennedy's pledge to spend 'whatever it costs', and indeed enormous financial resources were directed towards the project. Clearly, the Apollo project was a political decision -a unique situation without the usual economic or market forces at play. Nevertheless, some sectors of industry have adopted a similar approach to that used by the space programme. Vast amounts of money were poured into R&D programmes with the belief that the unique technology generated could then be incorporated into products (e.g. the Strategic Defense Initiative (SDI; 'Star Wars'); the International Space Station; nuclear fusion research). In many instances this is exactly what happened, but there were also many examples of exciting technology developed purely because it was interesting, without any consideration of the competitive market in which the business operated. Hence, many business leaders began to question the value of R&D. This, of course, was almost fifty years ago and much has changed since. We now know that the management of research and development needs to be fully integrated with the strategic management process of the business. This will enhance and support the products that marketing and sales offer and provide the company with a technical body of knowledge that can be used for future development. Too many businesses fail to integrate the management of research and technology fully into the overall business strategy process (Adler et al., 1992) . A report by the European Industrial Management Association (EIRMA, 1985) recognised R&D as having three distinct areas, each requiring investment: R&D for existing businesses, R&D for new businesses, and R&D for exploratory research. It is these basic principles that drive R&D today, not the narrow technology-focused notion that firms conduct R&D for the sake of more technology.
We should control our intellectual property (IP) so that our competitors do not profit from our ideas
The sixth and final principle of the closed innovation model is simply unreasonable. One only has to look at the long history of licensing where firms have been trading intellectual property for decades. The exchange of patents between fierce detergent rivals P&G and Unilever in the 1970s and the buying and selling of licences between firms in the chemical industry is an accepted way of doing business in these industries.
Famous licensing cases from Pilkington's float glass process to JVC's VHS cassette technology illustrate that when it comes to intellectual property firms know only too well that getting others involved is a necessary part of the process to achieve success. JVC won the VCR battle with Sony partly because unlike Sony, it successfully secured joint venture partnerships and licensed its VHS technology to many other manufacturers. This ensured that the VCR format was built into more machines than Sony's Betamax format. Pilkington famously developed the float glass process for the manufacture of flat glass. Pilkington quickly recognised that enormous opportunities existed through licensing the manufacturing process to other glass manufacturers (that is, competitors) rather than keeping the technology to itself.
Mutual self-interest is the common dominator behind most licensing contracts, as it is in other business contracts. Licences to competitors constitute a high percentage of all licences extended; Microsoft's disk-operating system (MS-DOS) is a case in point. These normally arise out of a desire on the part of the competitor to be free of any patent infringement in its development product features or technology. They are also due to the owner of the patent seeking financial gain from the technology. Other reasons for licensing include: to avoid or settle patent infringement issues; to diversify and grow through the addition of new products; to access technology and improve the quality of existing products and or to obtain improved production or processing technology.
It is worthy to note here that following the open innovation prescription of buying and selling IP to advance a business model seems reasonable in theory. However, in practice, when one is competing with other firms, trying to gain access to a technology that is already licensed to a competitor is extremely difficult. Indeed, firms 728 P. Trott & D. Hartmann frequently specify exclusive licensing arrangements to ensure others are unable to access the technology.
Using a False Dichotomy to Introduce the Concept of Open Innovation
The open innovation paradigm is presented by contrasting it with the apparently old paradigm of closed innovation. Open vs. closed creates an intuitive dichotomy between the old way of doing R&D and the new way which adopts the principles of open innovation. It is obvious that this dichotomy is exaggerated at best and plain false in general. The convincing example of Xerox, which Chesbrough describes at length in the first chapter of his 2003 book, sets the stage for condemning the six erroneous notions of closed innovation which almost lead to the demise of this industrial giant. Xerox, with its Palo Alto Reseach Center (PARC), is widely recognized as a one-of-a kind historical conundrum. Most business historians use Xerox as the prime example of a company with excellent R&D facilities, yet unable to convert new ideas into commercial products.
In this paper, we showed that the dichotomy between closed innovation and open innovation may be true in theory, but does not really exist in industry, certainly not to the extent of the case of Xerox. However, we recognize the advantage of using such a false dichotomy to get an important message across, even when many of the underlying principles of that message have already been implemented many years ago by the majority of the companies addressed. It is a helpful and stimulating tactic to introduce a 'new concept' (such as Open Innovation) to companies that are already most of the way there. Companies which 'discover' that they have already implemented most of the principles of the new paradigm will be more eager to also consider the remaining changes needed to turn them into genuine open innovators than companies that find themselves entirely stuck in the old paradigm. It is the psychology of encouraging someone who is (seemingly) already halfway there.
Natural selection (competition in a free market economy) would already have killed off companies that remained stuck in the old paradigm of closed innovation. While it is not known how many companies could have been labeled 'closed innovators' (or simply 'closed') in the past, it is obvious that such companies do not appear to exist today, except in very specialized fields with niche markets. Some prominent corporations such as IBM and the aforementioned Xerox have unmistakably flirted with disaster by making some of the mistakes that Chesbrough lists as the notions of closed innovation (see Sec. 2). However, they overcame these shortcomings without the aid of the Open Innovation paradigm, which means that these ideas did already exist. Indeed, these cases are used as the inspiration to lay the foundation for the Open Innovation paradigm. Table 1 provides evidence of the widespread adoption of the Open Innovation concept. Managers and academics are sometimes accused of jumping on bandwagons, for fear of missing the latest popular fad. Indeed, there are many examples of such mentality that have swept through the otherwise sedate, serious organisations. For example, for a while, everyone was excited over something called "quality circles" and "Theory Z" forms of Japanese-style management. Then everyone went "searching for excellence" before they found "process re-engineering." More recently, "disruptive innovation" has been rolling around the globe. Whether these bandwagons are driven by evidence based research or are simply fads is usually determined with the passing of time. What we must try to avoid is sloppy thinking and the uncritical adoption of concepts. The original insight and context that gave rise to the concept can get lost as people scramble to jump on the bandwagon. This leads people to focusing on things that are often irrelevant or unrelated to the benefits the insight promised to deliver (Alexander and Korine, 2008) .
Issues Unresolved by Open Innovation
Despite its success -as measured by the amount of attention it has received in the R&D literature (see Table 1 ), the commercial success of Chesbrough's books, and the willingness of big companies to embrace, implement and preach its principlesOpen Innovation is not perfect. The most obvious shortcoming is that the model is inherently linear, and basically a variation on the well-known stage-gate model (Cooper and Kleinschmidt, 1986) without any feedback or feed-forward mechanisms. The only distinguishing difference is that in the Open Innovation model, ideas (technologies, knowledge) can freely 'fly in' and 'fly out' of the funnel that runs from opportunity scanning to business incubation. This is visualized by a funnel that contains holes which enable the exchange of ideas along the way. However, the flow of the innovation trajectory is linearly forward. New innovation models, such as the Cyclic Innovation Model (CIM; see Berkhout et al., 2007) emphasize the importance of feed-forward and feedback mechanisms, as well as the notion that innovation is inherently a cyclic process where new innovations build upon previous innovations. Moreover, according to CIM, innovation can start anywhere within the cycle. There is no fixed point of origin like those demarcating the beginning of the outdated (but still widely used) 'technology-push' and 'market-pull' models. If anything, modern innovation models should once and for all get rid of the notion of linearity in the innovation process. Hence, it will be a significant improvement when the cyclic concepts of CIM are combined with and integrated into the Open Innovation model to overcome its implicit linearity.
730 P. Trott & D. Hartmann With all the openness that Open Innovation describes comes the potential danger of knowledge leakage. The information sharing/knowledge loss dilemma has received substantial attention in the innovation and knowledge management literature in recent years. Firms in knowledge-intensive industries in particular need to engage in collaborative R&D to sustain their competitive advantage and need to 'open up' to knowledge sharing with their partner organisations if they wish to reap the benefits of such collaborations. Inkpen and Dinar (1998) , for example, have highlighted the importance of alliance partners as a particularly important source of new external knowledge, and Lincoln et al. (1998) have emphasized the need for open communication and rich knowledge sharing as a key success factor for knowledge acquisition. While there is little doubt in the literature about the merits of open communication for successful learning, there is also an increasing awareness that the information sharing required to facilitate such learning can lead to the leakage of commercially sensitive knowledge (Hoecht and Trott, 1999; Norman, 2004) . Organisations participating in R&D alliances in particular face the challenge of attempting to maintain a sufficiently 'open' knowledge exchange regime for meeting their collaborative R&D objectives, while sufficiently controlling knowledge flows to minimise unintended leakage of sensitive knowledge and technologies (Oxley and Sampson, 2004) . The principal ways in which this tradeoff can be addressed is either by careful design of suitable relationship governance structures and relationship management instruments or by attempting to limit the scope of alliance activities in terms of the degree of knowledge sharing (Oxley and Sampson, 2004) .
Another unexpected problem with Open Innovation are the recent findings of Hacievliyagil (2007; also Hacievliyagil, Auger and Hartmann 2007) that, even though a company has opened up (the flow of knowledge) towards other companies, the internal boundaries of the company have tightened, decreasing and limiting the free flow of knowledge between different departments within the company. This apparent contradiction was observed within Philips and DSM, and may be a common side effect of the current implementation of Open Innovation. To verify this hypothesis, further studies are necessary of companies which adhere to the principles of Open Innovation and have (re)structured the organization accordingly.
Discussion
In this paper we have argued support for not only the need for research to build on previous work, but also that those of us working within the field recognize the past contributions of others. The need for critical analysis within research is self-evident amongst academics. Those of us in the field would be correctly criticized if we did not hold up new concepts, theories and assertions and scrutinize them thoroughly. This is a critical review of a new concept which seems so far to have escaped such analysis. We feel that the Open Innovation community has given insufficient credit to previous researchers who described, analyzed and argued in favor of most of the principles on which Open Innovation was founded, long before the term for this new model was actually coined. In fact, the Open Innovation concept would gain credibility when scientific evidence for the correctness of the basic principles of the model in the existing literature is recognized appropriately.
If Open Innovation is in essence nothing new, why then has this concept been so readily embraced by firms and the R&D community? Much of this surely is due to its simplicity (it is appealing because it is simple and retains the linear notion of science to marketplace) and the partial deception which was created by describing something which is undoubtedly true in itself (the limitations of closed innovation principles), but false in conveying the wrong impression that firms today still follow these principles. The open versus closed systems of innovation are presented as two alternatives faced by firms. This lends credence to the larger argument by giving the impression that the options are mutually exclusive, even though this is not the case. It is precisely the simplicity and the certainty of this logic that has enabled the design of a dichotomy. If something is not true, surely it must be false; if something is not false, surely it must be true. Stated another way: if something is wrong, then surely the opposite must be right. This sharp polarisation allows no middle ground. Yet, something may be partly true and partly false.
Unmistakably, Chesbrough has been very successful in popularising the notion of technology transfer and the need to share and exchange knowledge. Indeed, it seems that from a business strategy perspective, the Open Innovation concept may have reached new audiences (e.g., CEOs of technology-intensive companies) that the innovation and R&D literatures failed to reach for so many years. The fact that large multinational companies such as Procter and Gamble and Philips have incorporated the principles of Open Innovation and facilitated conferences and publications on the subject deserves admiration and praise. In essence, it has created real-life laboratories (playgrounds) in which the mechanisms of Open Innovation can be studied in great detail (see, for example, Hacievliyagil, 2007 and Hacievliyagil, Auger and Hartmann, 2008) . We hope that, in the true realm of scientific experimentation, objective assessment of the results will lead to improvements in the theory of Open Innovation. What gives us cause for concern is that the CEOs that now seem to be showing interest in innovation management may become frustrated and disillusioned when it becomes clear that 'open innovation' is not a panacea. The best way to avoid this from happening is to consider Open Innovation as a work in progress. In the true spirit of openness, additions and modifications to the Open Innovation model must be welcomed. It is therefore imperative that this work in progress is scrutinized against its own prescribing principles. To paraphrase
